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An adjustable keyboard holder (20) that is infinitely adjustable both angularly and vertically. The keyboard holder (20) in- 
cludes a locking apparatus (112) that allows ease of adjustment as well as restraining the keyboard holder (20) from movement 
when locked. This keyboard holder (20) allows adjustment without interfering with the use of an underdesk visual display termi- 
nal 
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ADJUSTABLE KEYBOARD HOLDER 
FOR COMPUTER WORKSTATION 

BACKGROUND OF THE INVENTION 

1, Fie ld of the Invention : This invention relates 
5 to the field of adjustable keyboard holders, 
particularly for keyboard holders for computer 
workstations . 

2± Stateme nt of the Problem : Persons working with 

keyboards, such as for computer systems; often are 

10 limited in positions available for using the 
keyboards. At best, the keyboards are adjustable in 
only a few positions. Not only are these keyboards 
normally ergonomically inadequate, but keyboard 
operators are increasingly becoming inflicted with 

15 carpal tunnel syndrome from the use of such keyboards . 
Carpal tunnel syndrome, a debilitating injury which is 
becoming very prevalent, occurs from repetitive wrist 
motions. More and more governments are requiring that 
keyboards have the capacity for frequent changes in 

20 position , to reduce the incidence of carpal tunnel 
syndrome . 

The American National Standard for Human Factors 
Engineering of Visual Display Terminal Workstations 
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set forth design considerations for furniture 
designers* These standards include specified ranges 
of height and adjustability of keyboard support 
surfaces. These ranges include that the angle between 
5 the upper arm and the forearm of the seated person 
using the keyboard be greater than seventy degrees and 
less than one hundred thirty five degrees. The 
keyboard support surface should also range in height 
above the floor from twenty-three inches to twenty- 

10 eight inches to accommodate various heights of 
keyboard users. Another consideration is that the 
adjustment controls be easily accessible and usable, 
to encourage their use. Studies have shown that by 
frequently changing the position of the keyboard, 

15 carpal tunnel syndrome can be avoided. 

There have been some prior art attempts to 
provide adjustable holders for keyboards. These 
typically have a ratchet-type mechanism to allow the 
holder to be adjusted through a few predetermined 

20 positions. Many of these keyboard holders include a 
center-post structure which prevents them from being 
usable on an underdesk CRT workstation or on a pop-up 
CRT workstation. 

Thus, a problem exists in providing a keyboard 

25 holder being infinitely adjustable and usable with 
visual display terminal workstation. 

3. Solution to the Problem; The present invention 
solves this problem and others by providing an easily 
adjustable keyboard holder. 
30 The keyboard holder of the present invention 

provides a keyboard holder that is infinitely 
adjustable within a range of motion. 
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The present invention provides a slidable 
keyboard holder drawer which is usable in a visual 
display terminal workstation. 

The present invention provides a keyboard holder 
5 that is quickly adjustable and securely locking in 
position. 

These solutions to the problem of adjustable 
keyboard holders and others are provided by the 
present invention as discussed in the following 
10 description. 
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glTMMARV OP THE INVENTION 

The present invention provides an adjustable 
keyboard holder that has particular utility for 
computer workstations . The adjustable keyboard 
5 holder , in a preferred embodiment, includes mounting 
brackets for slidably mounting the keyboard holder 
beneath the worksurface of the workstation. The 
mounting brackets are designed so not to interfere 
with the use of an underdesk visual display terminal. 

10 The keyboard holder includes a tray support that 

is mounted on a rod beneath the tray support. Each 
end of the rod is also pivotally mounted on a support 
arm linkage which in turn is pivotally mounted onto 
the mounting brackets. A portion of the support arm 

15 linkage is also mounted to the underside of the tray 
support. These support arm linkages are resiliently 
biased upwards by springs secured between end of the 
support arm linkage and the mounting brackets. The 
pivotal mounting of the tray support allows the tray 

20 support and the keyboard mounted thereon to pivot 
angularly to change the angular position of the 
keyboard. The pivotal mounting of the support arm 
linkages to the mounting brackets allow vertical 
adjustment of the tray support and the keyboard 

25 thereon. 

The keyboard holder also includes apparatus to 
restrain the tray support from accidental or 
unintentional movement. Friction washers are provided 
on the rod to provide this restrainment. The pivotal 

30 mounting of tray support on the rod and the support 
arm linkages on the rod are frictionally restrained by 
the friction washers. A camming arrangement is 
included to release this frictional restrainment. A 
resiliently biased lever is pivotally mounted on the 



rod to freely rotate thereon. A cam surface having a 
raised surface and a lowered surface is formed on one 
side of the lever. An engaging cam surface having a 
raised surface and a lowered surface is formed on a 
block slidably mounted on the rod. 

The lever is normally biased so the raised 
portion of the camming surfaces engage in the lowered 
surface of the opposing cam surface. In this 
position, the frictional restrainment of the pivotal 
mounting is in effect. When it is desired to adjust 
the position of the keyboard, the lever is rotated, 
causing the raised portions of the cam surfaces to 
engage one another. This slides the pivotal mounting 
attachments along the rod to relieve the frictional 
restrainment of the pivotal mounting attachments. 
Thus, the pressure is relieved and the keyboard can be 
adjusted, not only angularly but vertically. Once the 
desired position is found, the lever is released and 
the raised portions of the cam surfaces engage in the 
opposing lowered cam surface portions, which causes 
the pivotal mounting attachments to once again be 
frictionally restrained. 

These and other features will be evident from the 
ensuing description of a preferred embodiment taken in 
conjunction with the drawings. 
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BRIEF DESCRIPTION OF THE D RAWINGS 

Figure 1 is a perspective view of the present 
invention mounted on a workstation; 

Figure 2 is an exploded view of a preferred 
5 embodiment of the present invention; 

Figure 3 is an exploded view of the right 
underside of the embodiment of Figure 2; 

Figure 4 is an exploded view of the left 
underside of the embodiment of Figure 2; 
10 Figure 5(a) is an underside view of the 

embodiment of Figure 2 in the adjustment mode; 

Figure 5(b) is a partial view of the present 
invention in the locked position; 

Figure 6(a) is a side view of the present 
15 invention in the locked position; and 

Figure 6(b) is a side view of the present 
invention showing the ranges of motion of the keyboard 
holder. 

TYRTHTTYRP DESCRIPTION 

20 The present invention provides an adjustable 

keyboard holder, particularly for a workstation. A 
preferred embodiment of the present invention is for 
an adjustable keyboard holder slidably mounted in a 
underdesk visual display terminal workstation,, such as 

25 the workstation disclosed in U.S. Patent 4,755,009, 
issued to the present assignee. It is to be expressly 
understood that the present invention is not to be 
limited to the description of the preferred embodiment 
which is meant for explanatory purposes only. Other 

30 embodiments and variations are considered to be within 
the scope of the inventive concept. For instance, the 
keyboard holder of the present invention has utility 
for above desk visual display terminal workstations, 
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such as disclosed in U.S. Patent 4 , 316 , 082, issued to 
Fritz. 

The preferred embodiment of the present invention 
is illustrated in Figures 1-6. As shown in Figure 1, 
5 workstation 10 includes central transparent panel 12. 
A visual display terminal (not shown) , such as a 
computer CRT, is normally mounted beneath workstation 
10 visible through panel 12 to an operator seated in 
front of the workstation. Brackets 14, 16 are mounted 

10 underneath the top of workstation 12 straddling panel 
12. Brackets 14, 16 are conventional in design, as 
used for mounting sliding drawers. 

Keyboard holder 20 is secured to workstation 10 
to slide from an out of the way position beneath the 

15 top of workstation 10 to a working position as shown 
in Figure 1. Keyboard holder 20, shown in Figure 1, 
includes molded plastic tray 22 which holds most types 
and sizes of keyboards 24. Keyboard tray 24 is 
supported by tray support 26, shown in Figure 2, on 

20 which tray 24 snaps over the top of support 26. Tray 
support 26 includes rear upstanding edge 28 and front 
edge 30 which extends upward and outward from support 
26. Edges 28, 30 engage with keyboard tray 24 to 
prevent keyboard tray 24 from moving relative to 

25 support 26. 

Tray support 26 is pivotally mounted, as 
discussed in greater detail below, to support arms 32, 
33, 34, 36, 37, 38. Support arms 32 - 38 are in turn 
pivotally mounted onto mounting plates 40, 42, 

30 respectively. Support arm 32 is pivotally mounted 
onto mounting plate 40 by rivet 44. Spring 46 

secured on a first end to the upper end of support arm 
32 and on the opposing end to mounting plate 40 to 
resiliently bias support arm 32 and tray support 26 
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upwards. Support arm 33 and parallel support arm 34 
is pivotally mounted to mounting plate 40 by bolt 48. 
Support arm 36 is pivotally mounted on mounting plate 
42 by rivet 50 and biased by spring 52 in a similar 
5 fashion as support arm 32^ Support arm 37 and 
parallel support arm 38 are pivotally mounted on 
mounting plate 42 by bolt 54. Cover 56 is secured to 
mounting plate 42 by pins 58 r 60. A similar cover 
(not shown) is secured to mounting plate 40. 

10 Mounting plates 40, 42 are affixed to slide 

brackets 62 , 64 , respectively by bolts 66-72. Slide 
brackets 62 , 64 slide within extendible tracks 74, 76 
on mounting brackets 14, 16. The design and operation 
of slide brackets 62, 64 and mounting brackets 14, 16 

15 are conventional in design and are not discussed in 
any further detail. Thus, support tray 26, along with 
keyboard tray 22 and keyboard 24 are movable from an 
out of the way position beneath the upper surface of 
workstation 10 to a working position shown in Figure 

20 1. There is no structure that will interfere with the 
use of the visual display terminal beneath panel 12 
when keyboard 24 is in the working position. This 
feature is a significant improvement over previous 
adjustable keyboard holders which used centerpost 

25 adjustment which interfered with the use of underdesk 
visual display terminals. 

As discussed above, tray support 26 is pivotally 
mounted to support arms 32, 33, 34, 36, 37, 38. 
Support arms 32, 33, 34, shown in Figure 3, are 

30 mounted on rod 80 which, in turn, is pivotally secured 
to tray support 26. Rod 80 includes end portion 82 
which has a reduced cylindrical diameter with threaded 
end portion 84. Threaded mid-portion 86 on rod 80 is 
spaced from end portion 82 abutting against square 



mid-portion 88. On the opposing end of rod 80, shown 
in Figure 4, is reduced cylindrical diameter portion 
90 having threaded end portion 92. 

Tray support 26 includes side edge portion 94 
having mounting hole 96 for cylindrical portion 82 of 
rod 80 to extend through. Support bracket 98 is 
affixed on the underside of tray support 26 , shown in 
Figure 3, for pivotally mounting support arm 34 to 
tray support 26. Hole 100 extends through support 
bracket 98 to be in line with hole 96 of upstanding 
portion 94. Support arm 34 includes a mating hole 
(not shown) for rod 80 to extend through to mount 
support arm 34 to support bracket 98 

Block 102 having threaded hole 104 extending 
partially therein is inserted on rod 80 so that 
threaded portion 86 engages threaded hole 104. 
Adjacent block 102 is cam block 106 having hole 108 
which is slidably mounted over rod 80. Cam surface 
110 is formed on camming block 106 as described below. 
Lever 112 is also slidably inserted onto rod 80 
through hole 114 formed in lever 112. Cam surface 116 
is formed on lever 112 for engagement with cam surface 
110 as discussed below. 

End portion 82 is further inserted through hole 
100 of support bracket 98 and the hole formed in 
support arm 34 to pivotally mount support arm 34 to 
support bracket 98. Spring arm 118 is mounted onto 
pivot arm adjacent support bracket 34. Flanges 120 on 
spring arm 118 engage support arm 34 by crimping the 
ends of flanges 120 over support arm 34. End portion 
82 is inserted through hole 96 of upstanding side 
portion 94 to pivotally mount pivot arm on 80 on tray 
support 26. 
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Friction washer 122, formed from a fibrous 
braking material known in the art, is mounted on rod 
80 adjacent upstanding portion 94. Spring arm 124 is 
mounted on rod 80 on the opposing side of friction 
5 washer 122. Flanges 126 on spring arm 124 engage 
support arm 32 similar to the engagement of flanges 
120 on support arm 34. Friction washer 128 is mounted 
on rod 80 adjacent spring arm 124 and adjacent arm 130 
which is also rotatably mounted on rod 80. On the 
10 opposing side of arm 130 is mounted friction washer 
132 which abuts against support arm 32. Rod 80 
extends through hole 134 on support arm 32 allowing 
rotation relative thereto. Friction washer 136 is 
mounted on rod 80 between support arm 32 and arm 138. 
15 Nut 140 threadingly engages threaded portion 84 on rod 
80 to apply pressure between the components mounted on 
rod 80 between block 102 and nut 138. The friction 
washers eliminate metal-to-metal contact and provide 
frictional pressure between the components. The 
20 present invention is not meant to be limited to the 
use of fibrous friction washers, however. Other types 
of friction washers, such as leather, metal, or even 
no friction washers at all are contemplated under the 
present invention. 
25 Spring arms 124 and 118 resiliently bias support 

arms 32, 34 away from each other to cause cam surfaces 
110 and 114 to engage one another. 

Spring 50 is secured on one end by lever 112 and 
on the opposing end to clip 152 affixed on tray 
support 26. Spring 50 biases lever 112 in an upright 
position so cam surfaces 110, 114 engage one another. 

Support arm 33 is affixed to arms 130 and 138 
through holes 142, 144, respectively, by pins 146, 
148. The mounting of support arm 33 to arms 130, 138, 



30 
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support arm 34 and support arm 32 to rod 80 and the 
opposing ends of arms 32, 33, 34 to mounting bracket 
40 forms a four bar linkage to allow tray support 26 
to pivot downward and upward relative to desk 10 and 
5* to the keyboard operator and also allow tray support 
26 to be adjusted in a vertical plane. 

On the opposing end of tray support 26, shown in 
Figure 4, cylindrical bushing 160 is inserted over end 
portion 90 of rod 80. End portion 92 is inserted 

10 through hole 164 of support bracket 162 and through a 
hole in support arm 37 to affix support arm 37 to tray 
support 26 while allowing relative pivoting therewith. 
Spring arm 170 is slidably inserted onto rod 80 with 
flanges 172 engaging support arm 37 to resiliently 

15 bias support arm 37 inward. Rod 80 is further secured 
to tray support 26 by insertion through hole 176 
formed in side edge portion 174. Friction washer 180 
is mounted on rod 80 adjacent side edge portion 174. 
Spring arm 182 is mounted on rod 80 on the opposing 

20 side of friction washer 174. Flanges 182 on spring 
arm 184 engage support arm 36 similar to the 
engagement of flanges 172 on support arm 37. 

Friction washer 186 is mounted on rod 80 adjacent 
spring arm 182 and adjacent arm 188 which is also 

25 rotatably mounted on rod 80. On the opposing side of 
arm 188 is mounted friction washer 190 which abuts 
against support arm 36. Rod 80 extends through hole 
192 on support arm 36 allowing rotation relative 
thereto. Friction washer 194 is mounted on rod 80 

30 between support arm 36 and arm 196. Nut 198 
threadingly engages threaded portion 92 on rod 80 to 
apply pressure between the components mounted on rod 
80 between block 102 and nut 198. The friction 
washers eliminate metal -to-metal contact and provide 
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frictional pressure between the components. Spring 
arms 170 and 182 resiliently bias support arms 36, 37 
away from each other to cause cam surfaces 110 and 114 
to engage one another » 
5 Support arm 38 is affixed to arms 188 and 196 

through holes 204, 200, respectively, by pins 206, 
208. The mounting of support arm 38 to arms 188, 196, 
support arm 36 and support arm 37 to rod 80 and the 
opposing ends of arms 36, 37, 38 to mounting bracket 
10 42 forms a four bar linkage on this end of tray 
support to allow tray support 26 to pivot downward and 
upward relative to desk 10 and to the keyboard 
operator. 

Rod 220 extends between support arms 34, 37 to 

15 form an additional support for tray support 26 and to 
ensure that the four bar linkages on each side of tray 
support 26 move in unison* 

As shown in Figure 5(a), which corresponds to 
lever 112 being moved towards support tray 26 against 

20 the bias of spring 150, lever 112 is rotated so that 
the raised portion of cam surface 114 engages the 
raised portion of cam surface 110 on block 102. This 
causes rod 80 to move in the direction of arrow 222 
and lever 1X2 to move in the direction of arrow 224 

25 since neither is affixed to tray support 26. This 
movement relieves pressure of support arms 32, 33, 34, 
36, 37, 38 against friction washers 122, 128, 132, 
136, 180, 186, 190, 194, thus allowing the support 
arms as well as tray support 26 to freely pivot. 

30 Once lever 112 is released and allowed to return 

back to the normal biased position, shown in Figure 
5(b), the raised portion of cam surface 114 engages 
the lowered portion of cam surface 110 and vice versa. 
This causes rod 80 to move in the direction of 222* 



and lever 112 to move in the direction 224 1 . This 
movement causes the pressure to be reapplied on the 
friction washers against the support arms and the tray 
support. This locks the tray support in the adjusted - 
position. 

Tray support 26 is shown in Figure 6(a) in the 
locked position. In the preferred embodiment, tray 
support 26 as mounted on bracket 40 is pulled out 
relative to workstation 10 along the direction of 
arrow 226. The tray support is locked into the 
desired horizontal position by well known detents. 

The full range of movement of tray support 26 is 
shown in Figure 6(b) . With lever 112 pulled inward in 
the direction of arrow 230, tray support 26 can be 
pivoted about rod 80 in the direction of arrow 232 as 
well as raised or lowered by the support arms about 
mounting brackets 40, 42 about arrow 234. Thus, the 
keyboard can be infinitely adjusted, not only in the 
vertical plane according to the height of the keyboard 
operator, but angularly at any desired height. This 
adjustment can be accomplished by one operation of 
lever 112. These features are important since the 
present invention allows the keyboard to adjusted 
infinitely angularly and vertically within a range of 
motions rather than merely having a few preselected 
positions. 

The present invention is not meant to be limited 
by the above description of a preferred embodiment set 
forth for explanatory purposes but encompasses other 
embodiments and modifications within the scope of the 
inventive concept. 
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WE CLAIM: 

1. A keyboard holder for adjustably positioning 
a keyboard, said holder comprising: 

a keyboard support for supporting a 

keyboard; 

5 means on said keyboard support for 

infinitely positioning said keyboard support relative 
to a keyboard operator through a predetermined range 
of motion r and 

means for locking said keyboard support in 
10 a selected adjusted position. 

2. The holder of claim 1 wherein said holder 
further comprises means for mounting said keyboard 
support to a workstation. 

3. The holder of claim 1 wherein said keyboard 
support is slidably mounted on a workstation. 

4. The holder of claim 1 wherein said holder 
further comprises means for slidably mounting said 
keyboard support to a workstation having an underdesk 
visual display terminal without interfering with said 

5 underdesk visual display terminal. 

5. The holder of claim 1 wherein said means for 
infinite adjusting said keyboard support include: 

igpapg for pivotally mounting said keyboard 
support to allow said keyboard support to be 
5 infinitely adjustable about said pivotal mounting 
means through said range of motion. 



6. The holder of claim 5 wherein said locking 
means include: 

means for locking said keyboard support to 
prevent said keyboard support from pivoting on said 
pivotal mounting means; and for unlocking said 
keyboard support to allow said keyboard support to 
freely pivot about said pivotal mounting means. 

7. The holder of claim 6 wherein said locking 
means include: 

means for providing frictional pressure on 
said pivotal mounting means when said keyboard support 
is in said locked position, and said frictional 
pressure is removed when said keyboard support is in 
said unlocked position. 

8 . The holder of claim 7 wherein said locking 
means further include means for actuating said locked 
position and unlocked position; 

said actuating means include a first cam 
surface on said actuating means having a raised 
portion and a lowered portion; 

a second cam surface formed on said pivotal 
mounting means having a raised portion and a lowered 
position; and 

wherein said frictional pressure is removed 
when said raised portion of said first cam surface 
engages said raised portion of said second cam surface 
and said friction pressure is provided when said 
raised portion of said first cam surface engages said 
lowered portion of said second cam surface. 
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9 . The holder of claim 8 wherein said actuating 
means include a lever affixed to said pivotal mounting 
means* 

10. The holder of claim 6 wherein said 
frictional pressure means include compressible 
friction means for locking said keyboard support when 
said keyboard support are in said locked position. 
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